Abstract: Qatar is classified, according to its geographical location and climate, as a hot subtropical desert. Qatar's average annual rainfall is less than 130 mm/year (5 in). Doha, the capital of State of Qatar, is served by a collection system of groundwater and storm water which finally is disposed off into the marine water through three outfalls. In the future, another four proposed outfalls will be operating. This study aimed at assessing the impact of groundwater discharge on the receiving marine water quality. Water Samples were collected from the outfalls it themselves, Sea water from different sites around these outfalls at different distances, sea water Samples from different sites around the proposed points at different distances, and offshore samples as reference. Samples were collected during year 2007 and were analyzed physicochemically and microbiologically. Physicochemical characterization of the discharges showed that all measured parameters were complied with the environmental limits of both Qatar and GCC laws except turbidity and total suspended solids. The values of total and fecal coliform were higher than the permissible limits for Qatar and GCC environmental laws. The Physico-chemical characterization of the sea water samples collected from different sites around the discharged points recorded higher total suspended solids than the permissible limits stated by the Qatari law while the other parameters were complying with the law. Total suspended solids were higher than the permissible limits in all marine water samples while samples around the discharges points were the highest. The excess of some parameters reported by the study is due to the state urbanization and constructions activities in general. An integrated management plan must be carried out by all governmental and non-governmental authorities to protect the groundwater and avoid the deterioration of marine water quality.
INTRODUCTION
The GCC countries are characterized Rainfall, which occurs only in the winter, is very slight: Qatar's average annual rainfall is less than 130 mm/year (5 in). (3) Sometimes, heavy storms that often flood the small ravines and the usually dry Wadies. (4) The country has no rivers or lakes, and besides the rainfall received, the primary source of fresh water is the groundwater.
Surface water is very limited; only after a good winter rainfall, water may be seen in depressions, Wadies, and runnels for a short time. (2) The scarcity of rainfall and the limited underground water, most of which has such a high mineral content that it is unsuitable for drinking or irrigation has restricted the population and the extent of agricultural and industrial development of the country could support until desalination projects began. (4) Following rainfall events, runoff flows overland and picks up materials including but not limited to trash, debris, sediments, and organic pollutants. The runoff can often contain pollutants in quantities that will affect water quality. Runoff can carry a variety of pollutants that are associated with a specific land use. These materials can remain in solution or attach to sediment and will eventually be deposited in the lowest part of the landscape or discharged to creeks, rivers, lakes, sea, and wetlands. (5) Increased pollutant loadings and discharges are still another impact of urban storm water runoff from impervious surface areas. Pollutants associated with urban areas are specific to the type and intensity fourth proposed outfall will be operating.
This study aimed at assessing: 1-the impact of the discharged groundwater and storm water on the receiving sea water, 2-the water quality in compliance with the environmental laws in the region and with the references sites in Qatar marine water.
MATERIAL AND METHODS

Samples plan as follows:
Water samples were collected from the outfalls themselves through the pump stations. sea water samples were collected from different sites around these outfalls at different distances. Sea water samples were collected from different sites around the proposed points at different distances.
Offshore samples were collected as reference. Samples were collected during year 2007. Samples were analyzed physicochemically and microbiologically according to standard methods (SM) (6) , USEPA methods (7) , UNEP (8) and chemical and biological methods for sea water analysis (9) as presented in table (1). All analyses were done at the Environmental Studies Centre, Qatar University.
RESULTS AND DISCUSION
Characterization of outfalls discharges: discharges and urban runoff. (16) Polycyclic aromatic hydrocarbons are a group of chemicals derived primarily from the incomplete burning of organics; some PAHs are recognized as carcinogenic (e.g., benzo(a)pyrene). (18) The present study detected that PAHs mean value was 22.2 ppb as represented in table (4) . There are many traffic-related sources of PAHs which include vehicle exhaust, lubricating oils, gasoline, diesel fuel, and tyre particles (19) (20) (21) . Also the contamination of water and soil by PAHs along highways reported by other studies (22, 23) .
Other sources of PAHs in theenvironment are diverse, including cigarette smoke, grilling of meat, coal burning, and hazardous waste sites. (15) Micro-pollutants such as PAHs and heavy metals are widely distributed in dust, soils, and sediments, and are found in roof and road runoff (24) . Hoffman et al., (25) estimated that 36% of environmental PAH input was due to urban runoff; for the higher molecular weight PAHs, the figure was 71%. (30) . Moreover, zinc and cadmium are produced mainly from tyre wear and the corrosion of galvanized steel crash barriers, and brake lining wear constitutes a source of copper (18) the heavy metal contamination of highway runoff water and roadside soils was reported by other studies. (31, 32) 2-Around the proposed discharged points:
Physico-chemical characterization:
As presented in table (6) total suspended solids are still higher than the permissible limits but it is lower than the samples around the discharges points. 
In comparison with the samples collected from sites around the discharges points; Magnesium, Beryllium, Chromium,
Copper, Zinc, and Cadmium were higher.
This may be due to the urbanization and new constructions projects near these points.
2-Offshore reference point:
Physico-chemical characterization:
Samples were collected from offshore sites to take it as references points. As represented in (33) in their study reported that both copper and zinc concentrations were predictive of toxicity.
It was noticed that these offshore samples detected highest values of some metals: calcium (1991.5 ppm), Beryllium (246.2 ppb), cobalt (0.82 ppb), Nickel (4.5 ppb), and selenium (69.2 ppb).This was due to the digging activities for gas.
3-Sea water microbiological characterization:
Indicator organisms:
The public health impacts of microbial contaminants are often a particular concern.
Studies have identified potential links between storms and the outbreak of waterborne disease in human populations (34, 35) .
Results recorded that as shown in figure   ( 2), all indicator organisms examined were detected in highest values in the samples collected from sites around discharges points.
This is related to the discharges itself. Total coliform was the highest one with mean MPN value of 5.62E+03/100 ml followed by fecal streptococci with mean MPN value of 1.36E+03/100 ml and finally fecal coliform with mean MPN value of 1.86E+02/100 ml. loading to many receiving waters (36) .
Samples collected around the proposed points showed that fecal streptococci were the highest indicator, as shown in figure (2), with mean MPN value of 2.67E+02/100 ml.
On the other hand, no fecal coliform was detected in reference samples. While total coliform value(6.35 MPN/100 ml) was higher than fecal streptococci (1.8 MPN/100 ml).
Microbes associated with particles, particularly denser inorganic particles, will tend to settle out of the water column more quickly, while free phase organisms or those associated with less dense particles will remain more mobile in the marine environment. It has also been observed that microbes associated with particles tend to survive longer in natural waters (37) . Tidal water action can influence fecal indicator bacteria regrowth and its remobilization from sand leading to erroneous water quality postings (38) Generally, as shown in figure (2 concentrations were found to be the best predictors of phytoplankton populations. (40) Results revealed that the total phosphorus was higher in samples around discharges than in offshore samples.
Phytoplankton far from being negatively affected by the level of NH3 <2.5 mg/l. it appear to be the main factor responsible for its
increase. An intense photosynthetic activity and high related pH, leads to a decrease in zooplankton biomass. (41) Results reported NH3 <2.5 mg/l for both sites. 
This can explain the generally low count recorded in samples.
CONCLUSIONS AND RECOMMENDATIONS
Suspended solids are the major highest parameter in all samples of discharges to marine water. Consequently, the other pollutant may adhere with it and exceeds their values.
Qatar must proceed with an integrated management plan for the groundwater. All governmental and non-governmental authorities should be committed to participate in the plan covering the following items:
• Primary Treatment of the groundwater before it's discharged to the sea to minimize the amount of suspended and settleable solids with their burden of microorganisms.
• The use of advanced technology for sweeping streets to confirm the removal of all small particulates which carry out the microbes and adsorbed pollutants.
• Increase greening and landscaping to decrease the surface runoff.
• Monitoring of the dewatering activities of new constructions through construction permit.
• Monitoring the illegal discharge of tankers carrying industrial and septic tanks wastes.
• Monitoring to the quality of the discharged water.
• Sewage sewers system must cover all the urban areas as planned in the near future.
• Qatar climate characterized by long period of sandy wind, so cultivation and maintaining a green belt surrounding the state can reduce its adverse effects on the environment.
• The environmental laws must report limits for fecal indicators in marine water.
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Membrane Electrode 6 TOC USEPA 415.1 (7) C/N analyzer 7 Alkalinity SM-2320-B
Titration
8
Total Chloride SM-4500-Cl- 
GC-MS 18
TPHs USEPA 8015b (7) GC-FID 19 Metals USEPA 200.8
ICP/MS 20 Mercury USEPA 245.2
CVAAS 21 PCBs USEPA 8082 (7) GC-ECD 22
Total coliform SM-9221B (6) Tube Fermentation 23
Fecal coliform SM-9221E (6) Tube Fermentation 24
Fecal streptococci SM-9230B (6) Tube Fermentation 25 Phytoplankton SM-10200C, F (6) Concentration and counting 26 Zooplankton SM-10200C, G (6) Concentration and counting 
